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(54) Electrochemical gas sensor assembly 

(57) An electrochemical gas sensor assembly com- 
prises an electrochemical gas sensor (1 ) Including sens- 
ing (39) and counter (32) electrodes, an intervening 
body of electrolyte contacting the electrodes, and 



means (5) for controlling the diffusion of gas to the sens- 
ing electrode. A test gas generator (7) is connected to 
the sensor so as to supply a test gas directly to the sens- 
ing electrode (39) by-passing the gas diffusion control 
means (5). 



O 
CM 
CO 

o 
Q. 



Fig.1. 
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Description 

The invention relates to an electrochemical gas 
sensor assembly including an electrochemical gas sen- 
sor having sensing and counter electrodes, an interven- s 
ing body of electrolyte contacting the electrodes, and 
means for controlling the diffusion of gas to the sensing 
electrode such as a solid membrane, gas phase or 
Knudsen diffusion barrier. 

Electrochemical gas sensors of this kind are well io 
known and are used to sense a variety of gases includ- 
ing oxygen, and toxic gases such as hydrogen sulphide, 
carbon monoxide etc. Gas sensors have a limited life- 
time and it is important to know whether or not the sen- 
sor is still active. 

GB-A-2254696 illustrates a gas sensor device in 
which the gas sensor is provided within an enclosure 
provided with a gas-permeable opening in the form of a 
sintered stainless steel disc. This allows the sensor to 
delect inflammable gases by minimising the risk of the 20 
sensor causing an explosion. The sensor described is 
a MOS sensor but the document indicates that this could 
be substituted by an electrochemical sensor. A gas gen- 
erator is provided within the enclosure to generate a gas 
for calibration purposes. The problem with this construe- 2S 
tion is that the gas generated by the calibration gas gen- 
erator cannot give an immediate indication as to wheth- 
er or not the sensor is alive or active due to the time 
required for the gas to reach the sensing electrode 
where, in the case of an electrochemical gas sensor, it 30 
will have to diffuse through a controlling diffusion barrier 
in order to reach the sensing electrode. 

In accordance with the present invention, an elec- 
trochemical gas sensor assembly comprises an electro- 
chemical gas sensor including sensing and counter 35 
electrodes, an intervening body of electrolyte contacting 
the elec*''^es, and means for controlling the diffusion 
of gas to the sensing electrode and is characterised in 
that a test gas generator is connected to the sensor so 
as to supply a test gas directly to the sensing electrode ^0 
by-passing the gas diffusion control means. 

We have devised a new sensor assembly which in- 
cludes a test gas generator enabling the in situ genera- 
tion of a test gas such as a "checking" or calibration gas 
which will cause a response in the sensor enabling the 45 
user to check that the sensor is alive. The test gas is 
introduced directly to the sensor without passing 
through the gas diffusion control means and thus 
achieves a rapid response. 

The test gas generator can take a variety of forms so 
but conveniently comprises an electrolyser. Other pos- 
sibilrties include the use of a chemical which, when heat- 
ed (e.g. electrically) gives oft a gas; and a source of 
pressurized gas linked to the sensor via an electrically 
controlled valve. The test gas generator is conveniently ss 
mounted to a member which includes the gas diffusion 
control means although in other applications the gener- 
ator could be positioned remote from the sensor and 



linked to it by a gas conduit. Where the gas generator 
is mounted to the said member, preferably an outlet of 
the gas generator is positioned over an aperture in the 
member, the aperture in the member having a size suf- 
ficient to enable transport of gas therethrough, for ex- 
ample by diffusion or bulk flow. 

Typically, the gas generator will have a gas outlet 
including a membrane through which the test gas can 
diffuse but which prevents passage of electrolyte. 

The gas sensor can be of any conventional form 
and will typically also include a reference electrode while 
the test gas generator will be constructed according to 
the gas to which the sensor is sensitive. In particular, 
where the test gas generator is an electrolyser, the elec- 
trolyte and/or electrodes of the electrolyser will be cho- 
sen in accordance with the gas to be generated. 

The means for controlling the diffusion of gas may 
comprise a gas phase diffusion barrier, a Knudsen dif- 
fusion barrier or a solid membrane. 

An example of an electrochemical gas sensor as- 
sembly according to the Invention will now be described 
with reference to the accompanying drawings, in which:- 

Figure 1 is a partially exploded, part sectional view 
of the assembly; 

Figure 2 is an exploded section through the electro- 
lyser shown in Figure 1; 
Figure 3 is a plan of the electrolyser; and, 
Figure 4 is an exploded view of the electrochemical 
gas sensor shown in Figure 1 . 

The assembly shown in the drawings comprises an 
electrochemical gas sensor 1 of conventional form 
which is shown in more detail in Figure 4. The sensor 1 
includes a base 2 having an outwardly facing, annular 
flange 30 defining an electrode well 31. Within the elec- 
trode well 31 are provided a counter electrode 32 com- 
prising PTFE tape and a catalyst layer connected to a 
current collector 33. The counter electrode 32 is provid- 
ed in a sandwich with a separator 34, a further current 
collector 35, a reference electrode 36 (comprising PTFE 
layer and catalyst), a separator 37, a current collector 
38, and a sensing electrode 39 (again of PTFE and cat- 
alyst). A wick 40 extends from the separator 34 through 
the apertures in the counter electrode 32 and base 2 
into an electrolyte reservoir 41 containing the electro- 
lyte. The reservoir 41 is sealed by an end plate/seal 42. 

The base 2 is mounted to a sensor top plate 3 with 
an intervening "O" ring 4. The sensor top plate 3 in- 
cludes a capillary 5 defining a gas phase diffusion bar- 
rier through which gas to be detected diffuses. 

The components described so far are conventional 
except that the sensor top plate 3 has an additional ap- 
erture 6 (through which transport of gas can occur) to 
which an electrolyser 7 is mounted. The electrolyser is 
shown in more detail in Figures 2 and 3. 

The electrolyser includes a base 8 defining a cham- 
ber 9 having an outlet aperture 10. A PTFE membrane 
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11 is heat sealed to the bottom of the chamber 9. An 
electrode 1 2 of for example platinum foil extends above 
the membrane 1 1 and is optionally separated from the 
membrane by a separator 1 3. 

Above the electrode 1 2 Is positioned a porous struc- 
ture 1 4 of for example WON containing electrolyte such 
as aqueous sulphuric acid depending upon the test gas 
to be generated. Alternative electrolytes are a gelled 
electrolyte, or liquid electrolyte. 

A second, counter electrode 1 5 is positioned above 
the member 14 and an optional separator 16 is located 
between the electrode 15 and a further member of for 
example PTFE 1 7 which seals the top of the electrolyser 
chamber 9. The electrodes 12.15 are taken to external 
contacts 18 on a connector lug 19. 

A top cap 20 closes the chamber 9 and assists seal- 
ing of the membrane 17 and electrodes 12,15. A vent 
21 is provided in the top cap 20. 

When it is wished to check that the sensor 1 is op- 
erational, a potential is applied across the electrodes 
1 2, 1 5 to drive a current which causes electrolysis of the 
electrolyte formed by or contained in the member 14. 
The current polarity is such that hydrogen is evolved 
from the electrode 1 2 and oxygen from the electrode 1 5. 
Oxygen gas is vented from the chamber 9 through the 
membrane 17 and out through the vent hole 21 while 
hydrogen gas diffuses through the membrane 11 and 
the opening 10 into the sensor 1 directly to the sensing 
electrode where it causes an electrochemical reaction 
and a resultant signal. In this example, the sensor 1 re- 
sponds to hydrogen and thus comprises for example a 
carbon monoxide sensor. 

By employing different materials at the electrode 1 2 
other gases can be generated to check other types of 
sensor, for example HgS or HCN. Reference is made to 
EP-A-0611112. Alternatively, different electrolytes and/ 
or electrodes can generate other gases, such as chlo- 
rine from chloride containing electrolytes. 

In some cases, the vent hole 21 is omitted. This is 
possible in the case where the electrolyte is confined 
within a porous structure such as VYON. In that event 
a space can be formed around the VYON so that gas 
generated at the electrode 15 passes fonward through 
the space and into the sensor 2 where it is vented. 

With constructions according to the invention, very 
rapid response times can be achieved of the order of a 
tew seconds, typically no more than 10 seconds, with 
recovery times in the order of seconds to a few minutes, 
typically no more than 5 minutes. 
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of gas to the sensing electrode characterised in that 
a test gas generator (7) is connected to the sensor 
so as to supply a test gas directly to the sensing 
electrode (39) by-passing the gas diffusion control 
means (5). 

An assembly according to claim 1 , wherein the test 
gas generator comprises an electrolyser (7). 

An assembly according to claim 1 or claim 2, where- 
in the test gas generator (7) is mounted to a member 
(3) including the gas diffusion control means (5). 

An assembly according to claim 3, wherein the test 
gas generator (7) is mounted over an aperture (6) 
in the said member (5), the aperture in the member 
having a size such that transport of gas through the 
aperture takes place in use. 

An assembly according to any of the preceding 
claims, wherein the test gas generator (7) includes 
a membrane (1 1 ) through which test gas can diffuse 
but which prevents passage of electrolyte there- 
through. 

An assembly according to any of the preceding 
claims, wherein the gas diffusion control means (5) 
of the sensor comprises a solid membrane, or a gas 
phase or Knudsen diffusion barrier. 
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Claims 

1. An electrochemical gas sensor assembly compris- 
ing an electrochemical gas sensor (1) including 55 
sensing (39) and counter (32) electrodes, an inter- 
vening body of electrolyte contacting the elec- 
trodes, and means (5) for controlling the diffusion 
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